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ABSTRACT: 
PERCEPTUAL STYLE AND GOLF ABILITY 
Timothy J. Johnson 
Pacific University 
College of Optometry 
Forest Grove, Oregon 
The degree of field-independence of golfers with varying ability was measured 
with Oltman's portable rod-and-frame apparatus using standard preset and procedure. 
Three subject groups were utilized consisting of PGA Tour players, amateurs, and senior 
amateurs. Both amateur groups were divided fmther by skill level. The golfer's ability to 
shift from a field-independent to a field-dependent mode was also measured. Unlike 
standard protocol which required alignment of the rod with tme gravitational vertical, an 
altered instmction set asked the subject to align the rod with the surrounding frame. It 
was hypothesized that highly skilled golfers would be more field-independent than their 
less skilled counterparts and more readily able to switch to a field-dependent mode when 
directed to do so. This perceptual phenomenon has been called "ego autonomy" and 
suggests an ability to direct attention to any aspect of the visual field and determine if it is 
to be figure or ground. A two-way ANOVA revealed significant age and skill factors 
(p<0.05) affecting rod-and-frame performance within the amateur ranks. The PGA Tour 
players were surprisingly less field-independent than an age-matched group of highly 
skilled amateurs (p<0.05). The golfer's ability to shift to a field-dependent mode was 
most accurately performed by the PGA group as compared to the same age matched 
amateur group (p<0.05). Theories as to the perceptual demands of golf and usefulness of 
the rod-and-frame device as an evaluation tool are discussed. Further understanding of 
individual differences in perception and how they relate to the visual demands faced on 
the golf course have application in teaching programs dealing with alignment technique 
and general visual performance. 
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INTRODUCTION: 
Witkin's original rod-and-frame test was perfonned in a dark room with the only 
visible objects being a luminous frame surrounding a luminous rod. The frame was tilted 
to one side and the subject attempted alignment of the rod with gravitational vertical 
(Figure 1). 
Figure 1: Schematic view of the original rod-and-frame stimulus. Subject's task was to 
align the center rod with gravitational vertical despite the conflicting peripheral 
visual cues of the surrounding frame. 
Error was recorded in degrees of rod misalignment from true gravitational vertical. Field-
independent subjects were more able to maintain a true sense of the upright even when 
the surrounding field was in conflict. Field-dependent subjects, on the other hand, were 
easily influenced by the surrounding field. Conflicting peripheral visual cues caused the 
field-dependent subject to have a greater error in rod alignment. Witkin originally 
defined field-independence as the ability to disembed relevant stimuli from an irrelevant 
stimulus background. I Originally introduced in the 1950's, the concept of field-
independence has since been a frequent research topic in the psychological literature. 
Over 4000 references can now be found dealing with the topic, yet it still remains unclear 
why people perform differently on the rod-and-frame test. 2,3 
Further study pursued by Witkin in the area of personality development and its 
relation to performance on tests such as the rod-and-frame has also stimulated much 
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research by others. Witkin found that the mother-child relationship is very crucial in the 
development of perceptual style. "Growth-constricting" and "growth-fostering" are terms 
Witkin used to describe this relationship. He claims growth-constricting parents will, due 
to fears and anxieties about safety, limit their child's activities. This type of parenting is 
said to produce a more field-dependent individual when compared to a child raised in a 
growth-fosteting environment. 4 The development of field-independence has been 
studied throughout childhood and been shown to peak at the age of 17 and slowly decline 
thereafter.5,6 The extent of field-independence achieved by an individual seems to 
include an environment component. An active and athletic childhood has a tendency to 
produce a more field-independent adult. General personality traits of field-independence 
reported by Witkin include the ability to function with little support, lower level of 
anxiety, and high self esteem. I 
Research has also dealt with more tangihle aspects of individual qualities other 
than personality traits. Field-independence has been suggested to be a factor in 
sensitivity of the nervous system. Differences in sensitivity may be dependent upon 
differentiation of the nervous system as one develops. This not only includes the genetic 
factors involved but the environmental influences inducing physical changes in 
components of the nervous system.? Field-independent individuals may be more aware 
of the environment that can be accessed through the senses. Research in this area has 
revealed field-independent subjects perform better than field-dependent subjects on color 
and weight discrimination tasks. 8 Cognitive abilities such as hypothesis testing and 
concept attainment have also been linked to field-indepcndence_9,10 
Witkin's original research was accomplished using three basic perceptual tests: the 
rod-and-frame, the tilted room, and the embedded figures task. These tests were found to 
differentiate field-independent subjects from field-dependent subjects with between test 
correlations routinely reported in the 0.3 to 0.6 range.5 The rod-and-frame and the tilted 
room are very similar and most agree measure the same perceptual phenomenon. The 
2 
embedded figures test, a paper and pencil evaluation, requires the subject to separate a 
target figure from its background. Although the rod-and-frame task also includes this 
disembedding requirement there is evidence that a second, more prominent, factor is 
involved. The main rod-and-frame effect appears to involve visual-vestibular 
interactions.ll Since the peripheral visual system is known to interact with the vestibular 
system it follows that a perceived alteration in gravitational vertical may occur during the 
rod-and-frame test. 12 The standard rod-and-frame subtends 28° of visual angle per side 
which encroaches on peripheral vision. Evidence supporting the magnitude of a visual-
vestibular interaction explaining the rod-and-frame effect caused Witkin to alter his 
disembedding interpretation in his last theoretical work. 3 This view suggests a tendency 
for visual cues to cause a greater vestibular response among field-dependent individuals. 
Although the visual-vestibular theory is widely accepted it does not explain the 
rod-and-frame effect entirely. Experimental situations in which the frame subtends a 
much smaller visual angle ( < 10°) have been shown to int1uence subjective rod settings in 
the same manner as standard protocol.l3 This provides evidence for the presence of 
other mechanisms. Witkin's miginal disembedding theory may explain this central 
phenomenon. Others have expanded this idea to include the angles between the rod and 
the frame sides present in the rod-and-frame stimulus. This particular pmtion of the rod-
and-frame effect has been termed the relational effect or the contrast effect and relies on 
the different angles fanned between the rod and the frame. The field-independent 
individual is more able to accurately judge these angles resulting in a minimal rod-and-
frame effect.14,15 Therefore, it seems the rod-and-frame test includes visual-vestibular 
and illusionary aspects to its effect on perception of the upright. 
The rod and frame apparatus was chosen for use in this project due to current 
research revealing its ability to differentiate athletes from non-athletes.l6 Reasons for 
this seem to be the nature of the test. The rod-and-frame demands awareness of body and 
spatial orientation, two tasks undoubtedly involved in spmt. The rod-and-frame also has 
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been proven to be more a perceptual style or ret1ex rather than a cognitive ability _17, 18 
Tachistoscopic presentation of the rod-and-frame task cotTelates highly with standard 
protocot19 This suggests an ability of the rod-and-frame to differentiate individuals 
based on immediate perception, a meaningful quality when evaluating athletes. 
In 1968 Rudin introduced a broad term related to field-independence/dependence 
which attempts to convey a hierarchy of perceptual modes.20 Ego autonomy, according 
to Rudin, is the ability to direct attention to any aspect of the visual field and decide if it 
is to be figure or ground. During his research Rudin pondered whether field-
independence was truly a habitual perceptual response or a preferr-ed mode that can be 
altered. Can the field-independent person switch to a field-dependent mode if directed to 
do so? Rudin believed the field-independent person was not bound to perceiving the 
visual field as "chunks" but was able to be maximally influenced by the surround if 
motivated to do so. His subsequent research supported this hypothesis as did the research 
of Loader, et at21 
Witkin suggested a relationship between the development of superior .motor 
performance and high levels of field-independence.22 Perceptual style has also been 
associated with athletics in a study linking field-independence with the ability to learn a 
ball-catching skill. 23 In general, research dealing with sport has revealed that athletes are 
more field-independent than non-athletes.16,24 Further experiments have been done 
within athletics in attempts to associate a level of field-independence with various sports. 
Classifications such as "team" and "individual" sports failed to reveal consistent results 
when attempting to separate field-dependent from field-independent athletes.25 A more 
general classification was proposed by Poulton in 1957 which defined specific sports as 
consisting of either "open" or "closed" skills.26 Open skill sports require the individual 
to relate the skill or technique to the environment such as in basketball or tennis. Closed 
skill sports, on the other hand, require the athlete to be less affected by the field and rely 
more on body orientation for perceptual feedback such as in diving or gymnastics. 
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Research has indicated that athletes of open skilled sp01ts are more field-dependent than 
those participating in closed skil1ed activities.27 
The question of whether golf is a closed or open skill sp01t is certainly debatable . 
. Under Poulton's classification scheme one would most likely place golf in the open skill 
category. Even though golfers must relate their skill or technique to the environment, 
there is more to the game than just aiming and hitting. The golf swing itself is very much 
an action of "feel" and proprioceptive feedback and, in this author's opinion, can be 
considered a closed skill. Putting and analytical evaluation of the green is a much 
different task and, under Poulton's classification, would be considered an open skill. 
While putting, reading of the environmental display is vital. Although putting and 
chipping may be seen as open skills, they contain elements of closed skills as well. A 
golfer without feel and tempo around the green is at a disadvantage regardless of how 
well s/he aims. 
The qualities of field-independence as defined by previous research all appear 
advantageous to the golfer. A highly field-dependent individual may experience shifts in 
the perception of gravitational ve1tical due to the surrounding visual field causing him/her 
to misjudge the amount of slope on the putting surface. Alignment tasks may present 
problems for this same field-dependent person since golf requires accurate aiming from 
perspectives other than directly behind the ball. The personality traits of field-
independence seem to describe the consummate golfer to a tee. Ability to function alone 
and high self esteem are qualities all great champions are routinely reported to possess. 
Rudin's idea of ego autonomy describes what appears to be the ultimate in visual 
perception. Golfers possessing the ability to be either minimally or maximally influenced 
by their visual surround would seem to have advantage over golfers at the mercy of the 
environment. For these reasons it is hypothesized that highly skilled golfers will be more 
field-independent than golfers of lesser skill and possess a greater ability to switch to a 
field-dependent mode if prompted to do so. In Rudin's terms, the highly skilled golfer 
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will be more ego autonomous than the high handicap golfer. The highly skilled golfer, 
for the purposes of this study, will be the members of the PGA Tour. Low handicap 
amateur players follow closely behind the professional golfers in the hierarchy of ability . 
Higher handicap amateur golfers will be considered less skilled and are expected to 
perform inaccurately on the rod-and-frame task relative to the more skilled groups. 
Along with handicap, subjective rating of specific aspects of a player's golf game will be 
used as an index of ability for comparative purposes. It is expected that the most field-
independent individuals will rate certain aspects of their game, such as putting and green 
reading, more consistent and accurate than the field-dependent sample. Objective PGA 
Tour data will also be used as a measurement of golfing ability within the professional 
ranks and used for comparative purposes. 
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METHODS 
Subjects: 
' 
One-hundred-ten amateur, senior amateur, and professional male golfers were 
administered two tests utilizing the portable rod-and-frame apparatus.28 Nine subjects 
were excluded from data analysis on the basis on failure to met entrance criteria. All 
subjects were required to possess a minimum visual acuity of 6/9 OU at 6m while 
wearing their habitual ophthalmic prescription (if any), to he photic at both 6m and 40cm, 
and possess a minimum stereo acuity of 240 sec arc as measured by the Mentor BVAT 
device at 6m. 
The professional golfers were participants in the 1993 Tournament Players 
Championship in Ponte Vedra, Florida. A vision center was provided to the players by 
VISTAKON Inc. during the week of the tournament. Recruitment was attempted by 
VISTAKON through a news-letter sent to the players ptior to competition. The amateur 
golfers were recruited at Portland area golf clubs with the aid of the local golf 
professionals. The amateur groups were subdivided based upon handicap index to yield 
the groups shown in Table 1. 
Subject Group n Mean Age Mean Handicap Handicap Range 
Index 
PGA Tour players 31 35.2±5.7 NA NA 
(PRO) 
Young low-handicap 29 36.1±10.6 4.1±3.7 +3-10 
(YL) 
Young high-handicap 15 44.5±5.7 16.5±6.1 11-32 
(YH) 
Senior low-handicap 13 56.3±6.0 5.7±3.1 0.5-10 
(SL) 
Senior high-handicap 13 63.2±8.8 15.9±3.5 11-23 
(SH) 
Table 1. Subject groups tested in the study. 
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Instrumentation: 
A commercially available portable rod-and-frame unit was chosen to measure 
field-independence. Stoelting Autogenics graciously loaned a device (catalog #12011) 
manufactured to the specifications outlined by Oltman in his original research.28 The 
apparatus consists of a support frame containing a rotatable square drum and an 
independently rotatable rod display. The unit was placed on a table of standard height 
(approximately 75 cm)and the subject seated on an adjustable chair. The table was 
covered with a white cloth and attempts to maintain uniform illumination of the display 
were made by aligning the device perpendicular to any adjacent windows or light sources. 
A scale graduated in 1 degree steps was provided to indicate the angular positions of the 
frame and rod. Subject responses were recorded to the nearest 0.5°. An external view of 
a similar rod-and-frame apparatus can be seen in Figure 2a and an internal view of the 
display can be seen in Figure 2h. 
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Figure 2a: Extemal view of a similar rod-and-frame device constructed at Pacific 
University College of Optometry. 
Figure 2h: Intcmal view of a similar rod-and-frame device constructed at Pacific 
University College of Optometry. 
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Procedures; 
All golfers evaluated at the VISTAKON Golf Vision Center and testing centers at 
the Portland area golf clubs were administered a sports vision screening including static 
visual acuity, 6m stereo acuity, 6m lateral and vertical fixation disparity, contrast 
sensitivity, cover test, NPC, ocular preference, *accommodation and vergence facility, 
*eye-hand reaction and response speed, and *refractive status(* tests not administered to 
the amateur groups). Copies of the vision screening recording forms can be found in 
Appendix 1. Upon arrival to a testing site all players were asked to read and sign an 
infonned consent (Appendix 2) and complete a two-page "Visual Performance History" 
questionnaire (Appendix 3). As incentive to participate all golfers were offered a 
computer-generated summary of their evaluation results (Appendix 4). Although the 
testing sequence of the above mentioned screening procedures varied, with few 
exceptions the rod-and-frame was administered last. Subjects were seated near the 
portable rod-and-frame apparatus and the following instruction set was given. 
"The purpose of this test is to determine how well you can tell when 
something is straight up and down. That is, when it is aligned with the walls of 
this room. This task will be timed. When you are positioned in the instrument 
you will see a square black frame (Demo; point to frame) with a rod in the center. 
The rod can be rotated independently of the frame (Demo). Under your 
instructions, I will rotate the rod until you believe it to be perfectly vertical. The 
rod will be rotated in small steps like this (Demo), but if you desire to be more 
accurate I will rotate the rod at a slow pace in either direction like this (Demo; 
rotate 0.5°/sec). This will be repeated eight times with the frame and rod in 
various starting positions. The final four trials I will ask you to align the rod with 
the surrounding frame so the rod lies parallel with the sides of the frame (Demo). 
I will ask you to lightly close your eyes between trials. The time it takes to 
complete each trial will also be recorded, so make your decisions as quickly and 
as accurately as possible. Are there any questions?" 
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Once the instruction set was given the subject was asked to place his chin on the 
chinrest of the pmtable rod-and-frame. Adjustments were made to the chair to attain a 
comfortable height and the chinrest adjusted to place the subject's eye level close to the 
center of the display opening. The head pads were not used to lock the subjects head in 
place and were removed from the unit during testing. When the subject was prepared, 
with eyes closed, the rod and frame were rotated to their proper settings and testing 
began. The experimenter asked the subject to open his eyes and then proceeded to adjust 
the rod in approximately 3° steps in the direction indicated by the subject. 
Experimenter/subject communication was approached with caution. The experimenter 
avoided using the words "left" or "right" as this may have forced the subject to direct 
attention to either the top or bottom of the rod to use as a reference. "Clockwise" and 
"counterclockwise" were used to communicate with the subject. 
When the rod reached a point very close to vertical and 3° steps were no longer 
useful, the experimenter rotated the rod at a rate of 0.5°/sec in the direction indicated by 
the subject until the rod reached the desired location. If the subject tended to want to 
rotate the rod back and forth an excessive number of times (3 reversals) the experimenter 
reminded him of the time factor. Once the subject reported the rod to be vertical he was 
instructed to lightly close his eyes and the trial was over. The deviation magnitude and 
direction (clockwise/counterclockwise) from the true gravitational vertical were then 
recorded, frame and rod placed at starting locations for the next trial, and testing resumed. 
The total elapsed time for each individual trial was also recorded. 
Before the ninth trial (Mode T) began, a quick demonstration was given to the 
subject (without allowing the subject to remove himself from the device) in order to 
remind him of the change in protocol and to make sure he understood the task. The 
frame was rotated clockwise and rod aligned with it. The subject was then asked, "Do you 
have any questions?". Twelve trials were given with initial frame and rod tilts that are 
specified in Table 2. 
11 
Rod-and-frame settings 
Mode A Frame Rod 
Triall Left 28° Left 28° 
Trial 2 Left 28° Right 28° 
Tria13 Right 28° Right 28° 
Tria14 Right 28° Left 28° 
TrialS Left 28° Left 28° 
Trial 6 Left 28° Right 28° 
Trial 7 Right 28° Right 28° 
Trial 8 Right 28° Left 28° 
ModeT Frame Rod 
Trial9 Left 28° 0° (Vertical) 
TriallO Right 28° 0° (Vertical) 
Trial 11 Left 28° 0° (Vertical) 
Trial12 Right 28° 0° (V e1tical) 
Table 2. Initial rod and frame settings for all twelve trials. 
Right= Clockwise and Left= Counterclockwise (from subject's perspective). 
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RESULTS: 
Note: 
Definitions of abbreviations used in all Tables and Figures involving data analysis 
can be found in Tables 3a and 3b. 
Mode A: 
Descriptive statistics of Mode A results for all five groups are included in Table 4. 
The maximum en·or (A 0 max), minimum error (A 0 min), range of error (A 0 mg), total 
error of all eight trials summed algebraically (A 0 tot), sum of all eight trials as unsigned 
values (A 0 abs), and the sum of all eight trial times in seconds (A sec) are listed. A 0 tot 
and A 0 abs are used as indices of rod-and-frame performance for the golfers. A 0 tot may 
best represent the magnitude of which the frame is able to int1uence the subject's 
perception of the upright since this represents the total rod alignment error in the direction 
of the frame tilt less any misalignment in the opposite direction. Historically Mode A 
results have been reported as the sum of the unsigned deviations from gravitational 
vertical (A 0 abs). Line plots by group of A 0 tot and A 0 abs are shown in Figure 3 and 
Figure 4 respectively. 
Since an age factor related to rod-and-frame perfmmance was both apparent and 
expected, a two-way ANOV A was perfmmed to analyze the extent of its effect. The 
question was whether golf skill (handicap index) and subject's age were both significant 
factors in rod-and-frame performance or was only one factor responsible for most of the 
effect. The PRO group was excluded from this analysis since the study lacks a 
comparative senior professional group. Results from the two-way ANOV A reveal that 
both age and handicap play a significant role (p<0.05) in rod-and-frame performance 
within the amateur ranks for both A 0 tot and A 0 abs data. Furthermore, the interaction 
between age and handicap for the same two-way ANOV A was not significant (p>0.05) 
for both A 0 tot and A 0 abs data. Line plots for both age and handicap by group with 
overlaying rod-and-frame (A 0 tot) performance data appear in Figure 5 and Figure 6. 
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Comparisons between the two age-matched PRO and YL groups were made 
using unpaired, two tailed t-tests. These results are listed in Table 5. The YL group was 
found to be significantly more accurate (p<0.05) on the rod-and-frame test when A 0 tot 
was used as an index of performance and all subjects were included. This difference 
continued to exist for A 0 tot when significant outliers were removed from the PRO and 
YL samples. The A 0 abs data failed to show significant differences between the two 
groups regardless of inclusion or exclusion of significant outliers. Scatter plots of A 0 tot 
and A 0 abs for both PRO and YL samples are constructed in Figures 7, 8, 9, and 10 with 
arrows indicating the specific subjects deemed as outliers and removed from the sample. 
A 0 sec analysis by ANOV A revealed a significant difference between the PRO 
sample and all other groups (p<0.05). In order to discern whether this was in fact a 
characteristic of the PRO sample or an artifact of test order, subjects were listed in order 
of testing and analysis of both A sec and T sec performed. One-hundred-ten subjects 
were tested throughout the study of which nine were eliminated from formal data analysis 
due to failure to meet entrance criteria. These nine subjects were included in this sample 
providing eleven groups, of ten subjects each, ordered by testing sequence. Line plots 
can be seen in Figures 11 and 12 for A sec and T sec respectively depicting the eleven 
groups (A-K) arranged by order in which they were tested. The first 31 golfers tested 
were from the PRO group. The testing time for these subjects appears to be artificially 
inflated due to the influence of an operator learning curve for the rod-and-frame device. 
Analysis of both Mode A and Mode T time factors are contaminated by this factor. 
ModeT: 
Descriptive statistics of Mode T results for all five groups are included in Table 6. 
The algebraic sum of errors providing a measure of alignment tendency (T0 tend), sum of 
the absolute value of each error (T0 tot), and the sum of all four trial times in seconds (T 
sec) are listed. A line plot by group of the T0 tot data is shown in Figure 16. A two-way 
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ANOV A was also petformcd on the Mode T data to assess the relative significance of 
both age and handicap. The PRO sample was again excluded from this analysis due to 
the lack of a senior professional matched sample. Results of the two-way ANOV A show 
no significant effect (p>0.05) for neither age nor handicap. Comparison between the two 
age-matched PRO and YL groups was then performed using an unpaired, two-tailed t-test 
(Table 5). The PRO group was found to be significantly more accurate (p<0.05) when 
asked to align the rod with the frame (T0 tend and T0 tot). 
Ego Autonomy 
The issue of Ego Autonomy was investigated by analyzing the data to determine 
if the most field-independent (Mode A) individuals were also the most accurate 
perlormers during Mode T. Pearson correlations between Mode A and Mode T data 
when all subjects are combined, reveal a low value for relationship between A 0 tot and T0 
tot (r=0.026) and a negative value between A o abs and T 0 tot (r=-0.116). These results do 
not support Rudin's original statement concerning ego autonomy which declares field-
independent subjects more able to switch to a field-dependent mode if prompted to do so. 
Further analysis was accomplished by com paling the extreme field-independent, neutral, 
and extreme field-dependent subjects (description of these subjects is detailed in the 
following section). When analyzing all subject groups combined or PRO data alone 
ANOV A failed to show significant differences (p>0.05) between the groups for the T 0 tot 
data. A trend was noted that the extreme field-independent subjects did perform slightly 
better on Mode T (T0 tot) than the field-dependent subjects, but at-test was unable to 
declare this difference significant (p>0.05) for the total golfing sample or for the PRO 
group alone. 
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Extreme Field-Independence and Field-Dependence: 
All five subject groups in the cunent study were divided into three categories; 
field-independent (FI), field-dependent (FD), and neutral (N). Field-independence is 
represented by those subjects scoring less than or equal to five degrees total error 
( <0.625° average error) while field-dependence is defined by those scoring greater than 
or equal to forty degrees total e1Tor (> 5.0° average error) using A 0 tot as the criterion. A 
graphical depiction of the results of this classification· can be seen in Figure 17. It is 
interesting to note the incidence of highly field-independent players decreases in the older 
and less skilled groups while the number of highly field-dependent players increases in 
the same older and less skilled samples. This suggests that not only do these groups 
differ by mean score of A 0 tot but are also more likely to include extreme field-
independent individuals at the younger and highly skilled level. Chi square analysis, 
however, was unable to declare this difference significant {p>0.05). An observed 
frequency table of these data is presented in Table 7. 
Individual Mode A Trial Results: 
During testing an unusual phenomenon was noted. A seemingly much greater 
error in rod alignment was induced when the frame was tilted clockwise as compared to 
counterclockwise (Figure 18). A repeated measures ANOVA revealed significantly 
(p<0.05) greater error when the frame was tilted to the right as compared to the left 
within all five groups and when all subjects were combined. This effect is difficult to 
explain and has not been reported in previous research. 
PGA Tour Statistics: 
The availability of an extensive list of PGA Tour statistics provided a unique 
opportunity to study any correlations between rod-and-frame results and on-course 
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performance. Correlations between all PRO data from "Mode A", "Mode T", and PGA 
Tour statistical categmies are presented in Table 8. 
Visual Performance History: 
The results of the Visual Performance History questionnaire provided subjective 
information regarding the quality and tendencies of each individual's golf game. 
Correlations between all "Mode A", "Mode T", and Visual Performance History 
categories are presented in Tables 9, 10, 11, 12, and 13. These tables represent PRO, YL, 
YH, SL, and SH respectively. It is interesting to note that, within the PRO sample, Mode 
A results seem to correlate highly with subjective overall golfing performance while 
Mode T results correlate more with subjective consistency of putting performance. 
Plumb-bobbing, the use of the putter as a gravitational vertical during putti~g alignment, 
also correlated highly with Mode A performance. 
The groups of highly field-independent and highly field-dependent subjects 
reported earlier were also used for comparative purposes. Mann Whitney U-tests were 
performed between the FI and FD groups of each sample. Results reveal that within the 
PRO and YL sample the FD individuals were more likely (p<0.05) to used plumb-
bobbing as an alignment tool during play. This relationship continued to exist when all 
FI and FD subjects were grouped from all five subject pools (p=O.OOOl). Further 
analysis of the use of plumb-bobbing was accomplished using a Kruskal-Wallis test 
which allowed us to include the N (neutral ) group. Results revealed that the FD group 
rated their frequency of plumb-bobbing highest, the FI group lowest, and theN group fell 
in the middle. A significant (pd).05) difference was found between all groups (FI, FD, 
and N). It is also interesting to note that the PRO FI sample subjectively rated their 
ability to read greens significantly better (Mann Whitney U-test; p<0.05) than the PRO 
FD sample. No significant differences existed between the PRO FI and PRO FD subjects 
when PGA Tour statistics were evaluated, the average rank on the 1992 money list was 
63.86 for the FI group and 95,17 for the FD group (Mann Whitney U-test; p>0.05). 
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Table 14lists the means of all subjective data for the FI, N, and FD groups within the 
PRO sample and the results of both a Kruskal-Wallis between all three groups and a 
Mann Whitney U-test between the PRO FI and PRO FD samples. Figure 19 depicts the 
PRO subjective rating of plumb bobbing in graphical fmm which showed significance 
between all groups (Kruskal-Wallis; p<0.05). The PRO subjective rating of ability to 
read greens can seen in Figure 20. Although the Kruskal-Wallis failed to reveal 
differences (p=0.067) on the subjective basis of ability to read greens between all three 
groups (FI, N, and FD), a Mann-Whitney U-test between the FI and FD samples was 
significant (p<0.05). It is also interesting to note that the subjective rating of consistency 
of putting petformance approached significance (p=0.0586) when a Mann-Whitney U-
test was used to evaluate the difference between the PRO FD and PRO FI samples. 
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DISCUSSION 
Field-independence seems to be associated with skill level within the amateur 
ranks. The professional sample, containing a wide variety of scores, revealed an average 
rod-and-frame score higher than the YL group. The PRO sample did indeed contain 
field-independent subjects but also some extremely field-dependent subjects as well. 
When all subjects were combined there was not a trend for the more field-independent 
individuals to be the most accurate perfmmers on the Mode T trials. These statements 
only partially support the initial hypothesis and raise many more questions than they 
answer. In attempts to determine why the PRO sample was less field-independent than 
the YL golfers many possible hypotheses were considered. These included rod-and-
frame illumination and exposure time, the perceptual demands of golf, adaptations made 
to one's golf game, and the selection process of entering the professional ranks. 
It has been shown that low illumination and longer exposure time can induce 
larger error on the rod-and-frame task.29 Although illumination was generally held 
constant from one testing site to another the exposure time was considerably longer for 
the professional sample as shown in Figures 11 and 12. The shape of this curve seems to 
indicate that the experimenters became increasingly familiar with the protocol and 
physical movements involved in operating the rod-and-frame as subjects were being 
tested which resulted in increased exposure time for those tested early in the study, the 
PRO sample. The curves shown in Figures 11 and 12 begin to tlatten after the first forty 
individuals tested which suggests the amateur sample was largely uncontaminated by this 
factor. 
Since the duration of the Mode A trials in the cunent study was somewhat 
controlled by the subject it is also possible that the PRO sample induced this effect. This 
is plausible since professionals are notorious for their slow play, especially around the 
g~eens while making alignment decisions. There is some evidence in the statistics that 
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support this when looking at the con·elations between PRO trial time and the PRO 
subjective rating of preferred speed of play (A sec, r=0.45 and T sec, r=0.62). Although 
it is possible that we could have tested the players that were most prone to slow play and 
longer trial times first, and that these characteristics slowly declined as the testing 
continued, this scenario seems unlikely. 
In order to discern if the hypothesized experimenter-induced prolonged exposure 
time could have played a role in the relative field-dependence of the PRO sample 
compared to the YL group, an ANOVA was used to analyze the rod-and-frame 
pe1formance of all subjects an·anged by testing order. The one-hundred-ten subjects 
tested throughout the study provided eleven groups, of ten subjects each, ordered by 
testing sequence. These eleven groups were denoted "A" through "K" in the same 
fashion as previously mentioned in the results section used to analyze the A sec data. An 
ANOV A revealed no significant differences (p>0.05) between these groups for the A 0 tot 
and T 0 tot data but did show significance for A 0 abs (p<0.05). Although the A 0 abs data 
show significant differences between the groups tested, the trend is random and does not 
match that of the proposed experimenter-induced time factor. Line plot~, depicting 
groups "A" through "K" of A 0 abs, A 0 tot, and T 0 tot, can be seen in Figures 13, 14, and 
15 respectively. Figures 11 and 12 show line plots of the time factors (Mode A and 
Mode T) which may be compared to the accuracy data presented in Figures 13, 14, and 
15. These data suggest that the increased exposure time which may have been induced by 
the experimenter did not systematically affect rod-and-frame performance of the subjects 
tested early in the study. 
When attempting to explain the relative field-dependence of the PRO sample 
compared to the YL group one must also consider the perceptual demands of golf. 
Although evidence exists and a strong argument was presented within the introduction of 
the current study suggesting the advantages of field-independence in relation to the 
perceptual demands faced on the golf course, it is possible that the game of golf is 
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generally a field-dependent sport. Using the classifications of open and closed sports, 
golf seems to be an open sport which demands relating a skill to the environmental 
display suggesting a value for relative field-dependence among the more highly skilled 
players. Even though this may be an appropriate way to classify golf there an~ many 
more aspects of the game to consider. A field-dependent individual with an unstable 
perception of gravitational vertical is undoubtedly at a disadvantage when attempting to 
discern subtle sloping on the green. Golf also requires a unique alignment task in that the 
player is forced to make precise directional judgments from perspectives other than 
directly behind the ball. If the relational effect of the rod-and-:frame (the illusionary 
aspect of the total rod-and-frame effect) translates to this task, a field-dependent 
individual will experience shifts of the apparent line from the original alignment behind 
the ball to the alignment when viewing from hitting position. This inability to project an 
accurate mental image of alignment regardless of perspective can be considered a 
disadvantage and an undesirabk quality of field-dependence. The golf swing itself also 
demands body awareness and balanced movement, qualities which are considered to be 
field-independent characteiistics. In summary, even though golf seems to be an open 
skill it contains many perceptual demands that declare field-independence advantageous. 
The data analysis of the Mode A results suppons these arguments when considering the 
amateur samples. The PRO sample, albeit relatively field-dependent, also suppons these 
statements with significant interactions between subjective rating of performance and 
Mode A accuracy. The most field-independent subjects within the PRO sample rated 
their ability to read greens significantly better than the most field-dependent individuals. 
A similar trend, although not statistically significant, was also noted in nearly all 
categories of subjective golf performance ratings and the objective data of 1992 money 
rankings. 
When considering the above arguments, how can a highly field-dependent 
individual function on the PGA Tour? Several PRO subjects tested were extremely field-
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dependent and seemingly should have been excluded from reaching the professional 
ranks on the basis of natural selection. The ability to make adaptations to one's game to 
compensate for any perceptual inadequacies may explain this phenomenon. Data 
supporting this statement come from the subjective rating of the frequency of plumb 
bobbing. The use of the putter as a gravitational vertical by the most field-dependent 
subjects to aid in determination of the green's slope seems to suggest an adaptive process 
in which an unstable perception of gravitational vertical is overcome by providing a 
vertical plumb line. Alignment strategies certainly vary between golfers and may be 
personalized depending on perceptual style. 
Even though the player can make adjustments in alignment strategies to 
compensate for perceptual inadequacies it may be argued that the natural selection 
process of reaching the professional ranks should exclude many of these individuals. If 
true natural selection forces are present, the data obtained in this study should have 
revealed the PRO sample to be more field-independent than the YL group if one adheres 
to the above arguments of golf being a relatively field-independent task. Is reaching the 
professional ranks a truly Darwinian process? I believe many factors exist other than raw 
talent. One obvious factor deals with financial status and the capability of economic 
freedom to attempt qualification for the PGA Tour. Some individuals; regardless of 
natural golf ability, are never presented with the opportunity to become a touring 
professional. Social status may also play a role in the selection process. Personal 
acquaintances can make a significant difference in the ability of a player to either be 
sponsored financially or provided with the proper facilities and equipment to devote 
ample practice time in order to reach peak performance. The typical professional is also 
extremely dedicated and devotes massive amounts of time to hone his/her game. This 
process provides opportunity to overcome or compensate for any perceptual pitfalls. 
Natural selection may even be argued to exist in the amateur ranks in a more pure form 
than when considering the PGA Tour selection process. Most amateur golfers rely on 
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little practice and many fewer rounds of golf than the professional in order to play the 
same game. The low handicap plays a round of golf near par with relatively little practice 
and playing experiences to call on. The ability to develop adaptations in one's game to 
compensate for perceptual inadequacies is probably less common in the amateur ranks. 
So why did the PRO sample perform in a less field-independent manner than the 
age-matched YL group? The current study cannot answer this completely. The above 
arguments present some very interesting questions which only further research can 
answer. It seems clear that field-independence plays a role within the amateur ranks and 
may influence skill level. The highly varied performance of the PRO sample on the 
Mode A trials suggests the presence of some sori of perceptual adaptive process in order 
to accomplish the same golfing tasks and survive on the PGA Tour. Even though the 
increased exposure time of the PRO sample may have caused a shift in the mean of the 
group's performance on Mode A, it does not account for the presence of some extremely 
field-dependent subjects. Further research must attempt to correlate alignment strategies 
and tendencies with levels of field-independence to completely answer this question and 
provide the aspiring professional with useful information. 
The concept of ego autonomy, as defined by Rudin, was not replicated in this 
study. If any statements are to be made concerning this portion of the research it seems 
there was a trend for the most field-dependent groups to perform most accurately on the 
Mode T trials. Reasons for this may be explained by the protocol used in the present 
study. The frame tilt of 28° in each of the four trials differed from Rudin's original 
protocol which involved 16 trials of vmious rod and frame tilts. The rationale behind 
Rudin's protocol seemed random, the trials time consuming, and the analysis 
complicated. For these reasons Mode T was constructed to test the individual in a short 
period of time with the same frame tilt presented in the Mode A trials. This allowed us to 
assess the ability of the individual to ignore the frame in the Mode A series and to 
become completely influenced by the same frame tilt during Mode T. This rationale 
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seemed logical and practical. Problems with Mode T mainly dealt with the characteristics 
of the rod-and-frame apparatus specifically used in this study. Other perceptual cues than 
general rod and frame alignment within the visual field existed. The square ends of the 
rod provided an excellent alignment cue when the rod approached its perpendicular 
position with the side of the frame. Retlections within the apparatus also provided visual 
cues which, consciously or subconsciously, may have aided in alignment. Modifications 
to the device itself are necessary to isolate the type of perceptual demand we hope to test. 
The rod itself could be shmtened and have rounded ends for the Mode T trials. This 
would eliminate the square ends of the rod as an alignment cue. It is also very important 
to eliminate any ret1ections within the device to minimize subtle alignment cues which 
may aid in subject rod-and-frame Mode T perfmmance. Further research should include 
these modifications and possible additional trials of smaller frame tilts to assess these 
factors. 
Although much of the subjective infonnation obtained by the Visual Performance 
History revealed strong interactions with the rod-and-ti·ame data, no statistically 
significant relationships were noted when comparing the extensive list of PGA Tour 
statistics with the rod-and-frame data. PGA Tour statistics have been carefully studied 
and in past research reported to be a better indicator of stroke average than money 
earned. 30 What separates the top money winners from the players just down the list if it 
is not entirely stroke average. Psychological factors concerning conscious and 
unconscious mindset have been suggested to be determining factors in monetary 
success.30 Field-independence may be classified as an unconscious mindset that 
influences a player's ability. Not only is field-independence a perceptual style that aids in 
accomplishing the physical demands of golf, but the personality traits associated with 
field-independence are also beneficial in competitive golf. This is an interesting notion 
since the extremely field-independent group averaged a higher rank on the 1993 Money 
list than did the extremely field-dependent sample. Although not statistically significant 
24 
this difference represents average greater winnings of $80,000 during the 1993 season for 
the field-independent group. Field-independence may represent one of the elusive 
qualities needed to be a consistent winner under pressure. 
The results of this study suggest that the perceptual phenomenon tested by the 
rod-and-frame is relative to the visual demands of golf. Reasons for this seem to be the 
similarities between the rod-and-frame task and the perceptual demands of golf. For 
example, putting requires determination of subtle slopes and undulations of the green 
followed by precise alignment from behind the ball and finally from hitting position. The 
rod-and-frame (Mode A) tests these very skills by requiring the subject to maintain a 
stable and reliable sense of gravitational vertical, needed for slope detection, and make 
accurate alignment of the rod to this perception. Mode T also assesses angle detection 
and alignment capability, specifically the estimation of right angles. This task is similar 
to that of putter alignment to apparent line during a pre-putt routine. Useful information 
can be generated by coupling specific perceptual tendencies to alignment techniques 
suited for individual perceptual styles. By assessing the traits of field-independence not 
considered by conventional coaches and teachers recommendations pertaining to 
alignment strategies can be made. Alignment and perceptual techniques developed in 
agreement with individual perceptual tendencies is a service that can be offered to golfers 
which is currently unavailable. 
25 
REFERENCES CITED 
l. Witkin HA, Lewis HB, He1tzman M. Personality through perception. New York: 
Harper, 1954. 
2. Cox PW, Gall BE. Supplement No.5: Field-dependence-independence and 
psychological differentiation. Princeton, NJ: Educational Testing Center, 1981. 
3. Witkin HA, Goodenough DR. Cognitive styles: Essence and origins. New York: 
International University Press, 1981. 
4. Witkin HA. The perception of the upright. Scientific American, 1959; 200: 50-56. 
5. Vernon PE. The distinctiveness of field independence. Journal of Personality 1972; 
40: 366-391. 
6. McLeod B. An examination of development trends in field dependence among age 
groups of 13 to 21 years of age. Perceptual and Motor Skills 1987; 64 (1): 
117-118. 
7. Rosenzweig MR, Bennett EL, Diamond MC. Brain changes in response to 
experience. Scientific American 1972; 226: 22-29. 
8. Fine BJ. Field dependence-independence as "sensitivity" of the nervous system: 
supportive evidence with color and weight discrimination. Perceptual and Motor 
Skills 1973; 37: 287-295. 
9. Davis JK, Haueisen WC. Field independence and hypothesis testing. Perceptual and 
Motor Skills 1976; 43,763-769. 
10. Dickstein LS. Field independence in concept attainment. Perceptual and Motor 
Skills 1968; 27: 635-642. 
11. Goodenough DR, Oltman PK, Cox PW. The nature of individual differences in field 
dependence. Journal of Research in Personality 1987; 21:81-99. 
12 Ebenholtz SM, Benzschawel TL. The rod and frame effect and induced head tilt as a 
function of observation distance. Perception and Psychophysics 1977; 22: 491-
496. 
13. Ebenholtz SM, Glaser GW. Absence of depth processing the rod-and-frame effect. 
Perception and Psychophysics 1982; 32: 134-140. 
14. Coren S, Hoy VS. An orientation illusion analog to the rod and frame: Relational 
effect in the magnitude of the distortion. Perception & Psychophysics 
1986; 39: 159-163. 
15. Goodenough DR, Oltman PK, Sigman E. et a1. Orientation contrast effects in the 
rod-and-frame test. Perception and Psychophysics 1979; 25:419-424. 
16. Raviv S, Nabel N. Relationship between two different measurements of field-
dependence and athletic performance of adolescents. Perceptual and Motor Skills 
1990; 70: 75-81. 
26 
17. Marendaz C, Brenet F, Ohlman PK. Solving the rod-and-frame test in a 
tachistoscopic presentation: Effects of stimulus size and perceptual style. 
Perception and Psychophysics. 1988; 44(5): 445-450. 
18. Arthur W Jr., Day DV. Examination of the construct validity of alternative 
measures of field dependence/independence. Perceptual and Motor Skills 
1991;72: 851-859. 
19. Ehrlichmann H. Rod and frame immediate perception. Perceptual and Motor Skills 
1976; 43: 1015-1019. 
20. Rudin SA Figure-ground differentiation under different perceptual sets. Perceptual 
and Motor Skills 1968; 27:71-77. 
21. Loader EC, Edwards SW, Henschen KP. Field-dependent/field-independent 
characteristics of male and female basketball players. Perceptual and Motor Skills 
1982; 55: 883-890. 
22. Witkin HA, Dyk RB, Paterson HF. Psychological differentiation. New York: Wiley, 
1962. 
23. MacGillivary W. Perceptual style and ball skill acquisition. Research Quarterly 
1979; 50: 222-229. 
24. Meek F, Skubic V. Spatial perception of highly skilled and poorly skilled females. 
Perceptual and Motor Skills 1971; 33: 1309-1310. 
25. Pargman D, Schreiber LE, Stein F. Field dependence of selected athletic sub-groups. 
Medicine and Science in Sport 1974; 6: 283-286. 
26. Poulton EC. On prediction in skilled movements. Psychological Bulletin 1957; 54: 
467-478. 
27. Mcleod B. Field dependence as a factor in sports with preponderance of open or 
closed skills. Perceptual and Motor Skills 1985; 60: 369-370. 
28. Oltman PK. A portable rod-and-frame apparatus. Perceptual and Motor Skills 1968; 
26: 503-506. 
29. Long GM. The rod-and-frame test: further comments on methodology. Perceptual 
and Motor Skil1s 1973; 36: 624-626. 
30. Rotella RJ, Boutcher SH. A closer look at the mind in golf. In: Cochran AJ, ed. 
Science and Golf, Proceedings of the first World Scientific Congress of Golf., 
June 9-13th, 1997: 93-97. 
27 
REFERENCES REVIEWED BUT NOT CITED 
Adevai G, Silverman A J, McGough WE. Perceptual correlates of the rod-and-frame 
test. Perceptual and Motor Skills 1968; 26: 1055-1064. 
Arbuthnot J. Cautionary note on measurement of field independence. Perceptual 
and Motor Skills 1972; 35: 479-488. 
Barrel GV, Trippe HR. Field dependence and physical ability. Perceptual and Motor 
Skills 1975; 41: 216-218. 
Bogo N, Winget C, Gieser GC. Ego defenses and perceptual styles. Perceptual and 
Motor Skills 1970; 30, 599-605. 
Byrd GC, Paige SM, Guyot GW, Heck V. Performance of field-dependent and field-
independent subjects on a rod and frame discrimination task. Perceptual and 
Motor Skills 1990; 70: 1089-1092. 
Ebenholtz SM. Absence of relational determination in the rod-and-frame. Perception 
and Psychophysics 1985; 37: 303-306. 
Enhager K. Quantum Golf. New York: Warner Books, 1991. 
Goodenough DR, Oltman PK, Sigman E. et al. The rod-and-frame illusion in erect 
and supine observers. Perception and Psychophysics 1981; 29: 365-370. 
Goodenough DR, Nowak A, Oltman PK. et al. A visually induced illusion of body 
tilt in a horizontal plane. Perception and Psychophysics 1982; 31: 268-272. 
Haronian F, Sugerman AA. Field independence and resistance to reversal of 
perspective. Perceptual and Motor Skills 1966; 22: 543-546. 
Immergluck L. Resistance to an optical illusion, figural after effects, and field 
dependence. Psychonomic Science 1966; 6: 281-282. 
Mackenzie MM, Denlinger K. Golf: The Mind Game. New York: Dell Publishing, 
1990. 
Marincola LB, Long GM. Perceptual style and dual-task performance as a 
function of task difficulty and task emphasis. Perceptual and Motor Skills 1985; 
61: 1091-1105. 
McLeod B. Sex, structured spmt activity, and measurement of field dependence. 
Perceptual and Motor Skills 1987; 64 (2): 452-454. 
Morf ME, Kavanaugh RD, McConville M. Intratest and sex differences on a 
portable rod-and-frame test. Perceptual and Motor Skills 1971; 32: 727-733. 
Neville CW, Workman SN, Johnson DT. · Expected scores on the rod-and-frame test: 
field dependence is where you find it. Psychonomic Science 1969; 15: 321-322. 
28 
Ohnmacht FW. Effect of field-dependence and dogmatism on reversal and 
non-reversal shifts in concept formation. Perceptual and Motor Skills 1966; 22, 
491-497. 
Pargman D, Bender P, Deshaies P. Conelation between visual disembedding and 
basketball shooting by male and female varsity college athletes. Perceptual and 
Motor Skills 1975 Nov; 41: 539-542. 
Pelz D, Mastroni N. Putt Like the Pros. New York: HarperCollins, 1989. 
Raviv S, Nabel N. Field-dependence/independence and concentration as psychological 
characteristics of basketball players. Perceptual and Motor Skills 1988; 66: 831-
836. 
Rudin SA, Stagner R. Figure-ground phenomena in the perception of physical and 
social stimuli. Joumal of Psychology 1958; 45: 213-225. 
Scholl MJ. The relation between horizontality and rod-and-frame and vestibular 
navigational performance. Journal of Experimental Psychology Learning, 
Memory, and Cognition 1989 Jan; 15 (1): 110-125. 
Shade BJ. Field dependency: cognitive style of perceptual skill? Perceptual and Motor 
Skills 1984; 58: 991-995. 
Sigman E, Goodenough DR, Flannagan M. Subjective estimates of body tilt and the 
rod-and-frame test. Perceptual and Motor Skills 1978; 47: 1051-1056. 
Svinicki JG, Bungaard CJ, Schwensohn CH, Westgor DJ. Physical activity and visual 
field-dependency. Perceptual and Motor Skills 1974; 39: 1237-1238. 
Vaught GM. Expected scores in the rod-and-frame test: fuel for the Immergluck-Pressey 
fire. Psychonomic Science 1968; 13: 248. 
Vaught GM. Expected scores in the rod-and-frame test revisited. Psychonomic 
Science 1970; 18: 111. 
VickersJN. Gazecontrolinputting. Perception 1992; 21:117-132. 
Wachtel PL. Field dependence and psychological differentiation: reexamination. 
Perceptual and Motor Skills 1972; 35: 179-189. 
Wapner S, Witkin HA. The role of visual factors in the maintenance of body balance. 
American Joumal of Psychology 1950; 63: 385-408. 
Wenderoth P. The distinction between the rod-and-frame illusion and the rod-and-frame 
test. Perception 1974; 3: 205-212. 
Williams JM. Perceptual style and fencing skill. Perceptual and Motor Skills 1980; 40: 
282. 
Wiren G, Coop R, Sheehan L. The New Golf Mind. New York: Simon & Schuster, 
1985. 
29 
Abbreviation Definition 
Group Abbreviations 
PRO PGA Tour subjects 
YL Young low handicap subject<> 
YH Young high handicap subjects 
SL Senior low handicap subjects 
SH Senior high handicap subjects 
FI Extreme field-independent subjects 
N Neutral subjects 
FD Extreme field-dependent subjects 
Rod-and-frame data 
Ao max Maximum rod alignment error on any single trial during 
Mode A trials (degrees) 
A0 min Minimmn rod alignment error on any single trial during 
Mode A trials (degrees) 
A0 mg Range of error encountered during the Mode A trials 
(A0 max- A0 min) 
A0 tot Algebraic sum of rod misaligrm1ent during Mode A trials 
(degrees) 
A0 abs Sum of absolute values of rod misalignment during 
Mode A trials (degrees) 
A sec Total time elapsed during all eight Mode A trials (seconds) 
T0 tend Algebraic sum of rod misalignment during Mode T trials 
(degrees) 
T0 tot Sum of absolute values of rod misalignment during 
Mode T trials (degrees) 
Tsec Total time elapsed during all four Mode T trials (seconds) 
Amateur Subjective data 
Golfexp. Years of golf experience 
Comp. exp. Years of competitive experience 
Handicap Current handicap index 
Q6a Overall consistency of golfing performance? 
O=excellent to 5=poor) 
06b Consistency of putting performance? (!=excellent to 5=poor) 
Q6c Consistency of ability to read greens? (!=excellent to 5=poor) 
Q6d Consistency of judging distances on the course? 
(l=excellent to 5=poor) 
Q7 Preferred speed of play? (l=very fast to 5=very slow) 
Q8 Docs the line for a putt seem different when viewing from 
behind the ball compared to when viewing in putting 
position? (l=never to 5=always) 
Q9 Do you use plumb bobbing to assist in putting? 
O=never to 5=always) 
Q14 Feeling regarding the importance of vision in golf? 
(l=not important to 9=extremely important) 
Q15a Distracted by movement in your field of vision during 
putting/chipping? (l=very affected to 9=not affected) 
Q15b Distracted by movement in your field of vision during a full 
shot? (l=very affected to 9=not affected) 
Table 3a. Definitions of abbreviations used in all tables and figures. 
Abbreviation Definition 
Professional Subjective data 
Golf exp. Years of golf experience 
Comp. exp. Years of competitive experience 
Tour Exp. Years of PGA Tour experience 
Q9a Overall consistency of golfing performance? 
(l=excellent to 5=JXXlr) 
Q9b Consistency of putting performance? 
O=excellent to 5=poor)-
(f)c Consistency of ability to read greens? 
(1=excellent to 5=poor) 
Q9d Consistency of judging distances on the course? 
(!=excellent to 5=JXXlr) 
Q10 Rate your preferred speed of play? 
O=very fast to 5=very slow) 
Qll Does t11e line tor a putt seem different when . 
viewing from behind the ball compared to when 
viewinJ! in putting position? (l=never to 5=always) 
Q12 Do you use plumb bobbing to assist in putting? 
O=never to 5=always) 
Q17 Peeling regarding the importance of vision in golf? 
O=not important to 9=extremely important) 
PGA Tour statistics 
Scoring 1992 scoring average 
Driv. Ace. 1992 dtiving accuracy (percentage of fairways hit) 
Driv. Dist. 1992 avemge driving distance 
Driv. Total 1992 dJ.iving accuracy rank plus 1992 driving 
dist.:mcc rank 
Greens Reg. 1992 percentage of greens hit in regulation 
Putting 1992 average number of putt<; per round 
Over-all 1992 sum of rankings from all other statistics 
Sand-Saves 1992 percentage of times a player was able to hole-
out in two strokes (or less) from a bunker. 
Eagles 1992 # of holes played in two strokes under par 
Birdies 1992 # of holes played in one stroke under par 
Money '92 1992 total earnings from PGA Tour event<; 
Rank$ '92 1992 rank on the PGA Tour money list 
Table 3b. Definitions of abbreviations used in all tables and figures continued. 
A0 max A0 min Ao rng A0 tot Ao abs A sec 
n mean std. dev. mean std. dev. mean std. dev. mean std. dev. mean std. dev. mean std. dev. 
ffi) 31 6.25 3.91 -0.62 2.13 8.02 4.53 21.25 21.04 26.23 18.22 117.39 26.89 
YL 29 4.90 2.60 -1.87 1.70 7.11 2.95 11.76 13.71 20.19 11.32 82.45 16.49 
'r1-l 15 6.70 4.25 -1.27 2.74 9.17 4.83 19.60 23.19 29.07 19.87 85.44 15.99 
SL 13 9.50 3.37 -3.19 3.24 12.92 4.99 27 .39 17.77 40.62 14.64 87.35 18.05 
s; 1 3 10.96 4.67 -0.96 4.63 14.92 5.90 43.15 34.22 53.15 27.51 83.24 24.34 
Table 4. Descriptive data of all groups for the eight Mode A trials . 
ffiJ 
YL 
t-test including all subjects t-test with outliers excluded 
Ao tot 
n 31 
mn 21.25 
sd 21.04 
n 29 
mn 11.76 
sd 13.71 
I ~~ ? ~=n> l.{ ~'·: · H ·1 P value f r.:>=l<~u- :o'lo: lil '.If; w· ~~ .)t,;I ' ~Jot 
Ao abs P tend P tot N tot 
31 31 31 29 
26.23 -3.73 3.93 17.62 
18.27 1.80 1.58 16.01 
29 29 29 27 
20.19 -5.41 5.72 8.78 
11.32 3.62 3.28 7.80 
I\EUlritK2_' 'f ,r<t,<A _  ~_.1t; _~.ritt;l_:_ x#.0f_• ·_ ? . \ ' 0.132 ~ . •u,P.:.: YJ~~·hY~:\1. \:.I'~_f; .. , .. , ,J).J!JJ2, 
Table 5: YL vs. PRO t-test. 
Nabs P tend T 0 tot 
29 29 29 
22.95 -3.70 3.91 
13.33 1.83 1.60 
27 27 27 
17.83 -5.48 5.82 
6.83 3.72 3 .36 
0. 0 8 0 l~tt2P:~Q~&flt;t;{b.ti)~i;f 
P tend P tot T sec 
n mean std. dev. mean std. dev. mean std. dev. 
Fro 31 -3.73 1.80 3.93 1.58 54.90 13.08 
YL 29 -5.41 3.62 5.72 3.28 39.38 7.22 
'fH 15 -4.80 2.83 4.87 2.76 39 .23 6.72 
SL 13 -5.23 2.00 5.23 2.00 38.12 6.16 
9-i 13 -3 .65 1.90 3.81 1. 71 36.02 9.25 
Table 6. Descriptive data of all groups on the four Mode T trials. 
ffi) YL '(H SL 9-i Totals 
FD 6 2 2 4 5 1 9 
R 7 1 0 4 1 2 24 
N 1 8 1 7 9 8 6 58 
Totals 31 29 1 5 1 3 13 1 01 
Table 7. Observed frequency table for Fl, FD, and N subjects within each 
golfing sample. 
-
FfD Scoring Driv. Ace. Driv. Dist Driv. Total Greens Reg. Putting Over-All Sand Saves Eagles Birdies Money '92 Rank$ '92 
Ao max 0.30 -0.67 0.43 0.20 0.04 0.05 0.03 -0.37 0.85 0 .27 -0 .1 8 0.22
1 
Nmin -0 .28 0.51 -0.52 0.41 0.05 -0.45 -0.09 0.26 -0.23 0.22 -0.07 0 .281 
Ao rng 0 .38 -0.75 0.55 0.06 0.00 0.19 0.09 -0.42 0.83 0 . 14 -0 .20 0 .1 7 
N tot 0 .05 -0 .51 0.45 0.06 0 .34 0 .09 -0.17 -0 .22 0.74 0.25 -0 .10 0 .16 
A0 abs 0.17 -0 .62 0.45 0.08 0.20 0.16 -0. 10 -0.22 0.81 0.26 -0.13 0.14 
A sec -0 .14 0.28 0.36 -0.69 0.23 -0.01 0.05 -0.56 -0.43 -0.60 0 .25 -0 .2 1 
I 
P tend -0.04 0.08 -0.39 0.50 0.06 0.04 -0.12 0.46 0.19 0.39 0.00 0.031 
To tot 0.04 -0.08 0.39 -0.50 -0.06 -0.04 0.12 -0.46 -0 .19 -0.39 0.00 -0.03 
T sec 0 .00 0 .00 0.57 -0.63 0.16 0 .28 0 .14 -0.40 -0 .29 -0.62 -0 .11 0.11 i 
Table 8. Correlations between PRO Modes T & A and PGA Tour statistics (r>0.45 shaded) . 
FR) Age Golf Exp. Comp. Exp. Tour Exp. 09a 09b 09c 09d 010 011 012 017 
Ao max -0.17 -0.16 -0.14 -0.18 0.65 0.06 -0.56 0.08 -0.55 0.05 0.52 0.48 
Nmin 0.24 0.35 0.40 0.22 -0.73 -0.17 0.26 -0.35 -0.30 -0.19 0.18 -0.32 
Ao rng 
-0.16 -0.18 -0.20 -0.16 0.81 0.14 -0.53 0.13 -0.39 0.15 0.49 0.59 
A0 tot -0.05 -0.14 -0.07 -0.04 0.51 0.10 -0.26 0.23 -0.45 0.20 0.50 0.41 
Ao abs -0.16 -0.21 -0.17 -0.14 0.65 0.05 -0.36 0.28 ~0.41 0.32 0.47 0.58 
A sec 0.36 0.16 0.19 0.45 0.26 0.19 -0.07 0.22 0.45 -0.37 -0.26 -0.39 
P tend -0.21 -0.18 -0.04 -0.17 -0.12 -0.51 0.11 0.34 -0.13 0.36 0.18 0.29 
P tot 0.21 0.18 0.04 0.17 0.12 0.51 -0.11 -0.34 0.13 -0.36 -0.18 -0.29 
T sec 0.69 0.42 0.38 0. 71 0.31 0.61 0.10 -0.07 0.62 -0.01 0.12 -0.05 
-
Table 9. Correlations between PRO Modes T & A and PRO subjective visual performance (r>0.45 shaded). 
YL Age Golf Exp. Comp. Exp. Handicap 06a 06b 06c 06d 07 08 09 014 015a 015b 
A0 tot 0.34 0 .32 0.25 0.03 0.02 0 .09 -0.28 -0.26 -0.08 0.34 0.15 0 .46 -0 .11 0.13 
A0 abs 0.36 0.28 0 .25 0.02 -0.01 0.10 -0.10 -0 .20 -0.21 0 . 16 0.11 0.42 -0.23 0.04 
A sec -0.39 -0 .24 -0.27 -0.16 0.19 0 .22 0.27 0.15 0 .09 0.02 -0 .03 0.33 -0.04 0 .33 
P tend -0.06 0.01 -0 .04 -0.14 0 .24 -0.02 -0.03 0.00 0.06 0.08 0 .02 -0.10 -0.31 -0.28 
P tot 0.07 0.05 0. 11 0.05 -0 .28 -0.05 -0.04 0.03 0.06 -0.10 0.09 0 .06 0 .29 0.20 
T sec -0.47 -0.12 -0.19 -0 .24 0.22 -0 .03 0.32 0.34 -0 .05 0.12 -0 .23 0 .37 -0.04 0.31 
Table 10. Correlations between YL Modes T & A and YL subjective visual performance (r>0.45 shaded). 
YH Age GolfE~. Camp. Exp. Handicap 06a 06b 06c 06d 07 08 09 014 015a 015b 
Ao tot 0.37 -0.02 -0.35 -0.13 -0.41 0.03 -0.14 0.34 -0.51 0.42 0.60 -0.08 -0.18 -0.12 
A0 abs 0.41 0.01 -0.33 -0.20 -0.40 0.02 -0.10 0.28 -0.44 0.43 0.69 -0.10 -0.08 -0.02 
A sec -0.49 -0.63 -0.32 0.26 0.25 0.41 0.48 0.29 -0.25 0.51 0.09 0.54 0.11 0.13 
P tend 0.52 0.52 0.25 -0.18 -0.10 -0.11 0.10 -0.05 -0.23 0.04 0.26 -0.70 -0.31 -0.17 
P tot -0.48 -0 .52 -0.30 0 .19 0.11 0.03 -0.13 -0.02 0.32 -0.11 -0.18 0.69 0.41 0.27 
Tsec -0.05 -0.18 -0.22 0.11 0.2Q_ L_-0.06 0.35 -0.42 0.30 -0.10 0.09 -0.18 0.21 _0.251 
- -
Table 11. Correlations between YH Modes T & A and YH subjective visual performance (r>0.45 shaded). 
SL Age Golf Exp. Comp. Exp. HandicaQ_ Q6a Q6b Q6c Q6d 07 Q8 Q9 Q14 Q15a Q15b 
N tot 0.68 0.82 0.58 -0.09 0.02 0.37 -0.26 0.84 0.07 0.25 0.15 -0.06 0.78 0.23 
Aa abs 0.46 0.55 0.56 -0.21 -0.12 0.36 -0.47 0.83 -0.20 0.11 0.24 0.04 0.71 0.52 
A sec 0.01 0.25 0.64 -0.51 0.10 0.16 -0.54 0.25 0.63 -0.23 -0.40 -0.12 0.15 0.07 
P tend -0.93 -0.78 0.25 -0.52 -0.45 0.12 -0.08 -0.37 0.05 -0.63 -0.10 -0.39 -0.52 -0.18 
T 0 tot 0.93 0.78 -0.25 0.52 0.45 -0.12 0.08 0.37 -0.05 0.63 0.10 0.39 0.52 0.18 
Tsec -0.21 -0.01 0.39 -0.48 -0.58 0.58 -0.31 0.49 0.49 0.54 -0.14 0.17 0.38 -0.18 
Table 12. Correlations between SL ModesT & A and SL subjective visual performance (r>0.45 shaded). 
' 9-1 Age Golf Exp. Comp. Exp. Handicap 06a 06b 06c 06d 07 08 09 014 015a 015b 
Ao tot 
-0.50 0.32 -0.29 -0 .98 -0.26 0.03 0.61 0.18 0.70 -0.61 0.45 -0.85 0.56 0.56 
A0 abs 0.14 0.66 0.19 -0.67 -0.16 0.27 0.96 -0.31 0.48 -0.96 0.72 -0.93 0.17 0.17 
A sec -0.63 -0.19 -0.27 -0.32 -0.53 0.08 -0.48 0.32 0.49 0.48 -0.76 0.13 0.76 0.76 
To tend 0.29 0.35 0.09 -0.25 0.33 -0.06 0.78 -0.19 -0.06 -0.78 0.94 -0.59 -0.38 -0.38 
P tot -0.25 -0.20 0.02 0.16 -0.49 0.21 -0.66 0.08 0.21 0.66 -0.97 0.46 0.50 0.50 
T sec -0.82 -0.11 -0.46 -0.69 -0.47 -0.03 -0.19 0.45 0.66 0.19 -0.40 -0.22 0.83 0.83 
Table 13. Correlations between SH ModesT & A and SH subjective visual performance (r>0.45 shaded). 
Subjective Rating Kurskai-Wallis Mann Whitney U-test 
Group Mean Std. Dev. (FI, N, & FD) (FI vs. FD) 
Overall consistency of PROFI 2.429 0.535 p=0.6598 p=0.3205 
golfing performance? PRON 2.778 1.166 
1 =excellent, 5=poor PROFD 2.917 0.917 
Consistency of putting PROFI 2.714 0.756 p=0.123 p=0.0654 
performance? PRON 2.833 0.924 
1 =excellent, 5=poor PROFD 3.5 0.548 
Consistency of ability PROFI 2.143 0.69 p=0.0678 p=0.0164 
to read greens? PRON 2.667 1.138 
1 =excellent, 5=poor PROFD 3.5 0.837 
Consistency of judging PROFI 2.286 0.756 p=0.4237 p=0.3591 
distances on the course? PRON 2.278 1.127 
1 =excellent, 5=poor PROFD 2.833 0.983 
Preferred speed of PROFI 2.143 0.69 p=0.5787 p=0.6188 
play? PRON 2.056 0.984 
1 =Very fast, 5=very slow PROFD 2.333 0.516 
Difference in apparent line PROFI 3.857 0.9 p=0.3293 p=0.0928 
when in putting position? PRON 3.5 1.295 
1 =never, 5=always PROFD 2.8 1.304 
Frequency of the use of PROFI 1.143 0.378 p=0.0401 p=0.01 01 
plumb bobbing? PRON 2.278 1.674 
1 =never, 5=always PROFD 3.333 1.633 
Importance of vision in golf? PROFI 7.286 2.36 p=.2266 p=O. 1191 
1 =not important, PRON 8.472 0.848 
5= extremely important PROFD 8.833 0.408 
Table 14. Subjective information of PRO sample listing Fl, N, and FD group means and statistical significance. 
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(error bars equal ±1 std. error). 
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(Arrows indicate significant outliers.) 
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(Arrows indicate significant outliers.) 
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(Arrows· indicate sign ificant outliers.) 
70 
60 
...--.. so (/) 
Q) 
Q) 
,_ 
40 0> Q) 
:3. 
-
30 0 
-0 
<.( 20 
10 
OE+O 
10 
-t>. 
• 
·• 
' 
•• 
• 
• • 
15 20 25 30 35 40 45 
Age 
Figure 10: Scatter plot of YL A0 abs data. 
(Arrows indicate significant outliers.) 
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Figure 13: Line plot A 0 abs data grouped by testing 
order (error bars equal ±1 std. error). 
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Figure 14: Line plot A 0 tot data grouped by testing 
order (error bars equal ±1 std. error). 
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order (error bars equal ±1 std. error). 
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Figure 18: A 0 tot data based on direction of frame tilt. 
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Figure 20: PRO rating of ability to read greens. 
Appendix 1 
Visual Performance Evaluation 
Vistakon Golf Vision Center 
1993 Players Championship 
Pacific Sports Visual Perform ana Profiling System ® 
Name --------------------------------------
Habitual Sports Ax: Y N Worn today: Y N Type: CL Sp 
Preferences: Ocular: 00 OS Foot: R L Hand: R L Golf: R L 
1. Visual Sensitivity 
0 Static Visual Acuity: 6 m OD OS ______ OU __ _ 
0 Contrast Sensitivity: OU A B __ C __ D ____ _ 
ODA_ B __ C _ D __ 
OS A B C D __ 
2. Refractive Condition (Attach print out) 
40 em OU 
0 No Ax: OD OS-------------
0 Over Ax: OD OS -----------------
3. Accommodation I Vergence Facility 
0 Distance Rock 20180 cyclesl30 sec 20125 _ cyclesl30 sec 
4. Depth Perception and Eye Teaming 
0 Cover Test: 6m eso exo ortho I ph strab 40cm eso exo ortho I ph strab 
0 NPC 
0 Fixation Disparity 
Lateral: Suppression: Yes No Stable: Yes No _______ eso exo ortho 
Vertical: Suppression: Yes No Stable: Yes No _______ 00 OS hyper hypo 
0 Speed of Stereopsis 240" + - sec 180" + - sec 120" + - sec 
60" + - sec 30" + - sec 15" + - _______ sec 
0 Howard-Dolman {align I misalign I elapsed time); one practice, no feedback, alternate trials 
8 In o c F --> B 1 I 2 I I 
B --> F 1 I I 2 I I 
Mono c F --> 8 1 I I 2 I I 
00 OS B --> F 1 I I 2 I I 
5. Field Dependence I Independence 
0 Rod & Frame ( 0 error I elapsed time) 
A I -~~---~-- I I I 
B ~- Altered (even) _ Standard (odd) Altered (odd) _ Standard (even) 
1 I _...:.1 __ I I 2 I I I _ _,_I _ _ 
3 I -~~-- I I 4 I I I _ _,_I _ _ 
6. Eye-Hand Reaction and Response Speeds (RxiRp) 
0 Reaction Plus (R Hand) I I I I I ___ I __ _ 
0 Reaction Plus (L Hand) I I I I I ___ I __ _ 
7. Eye Health I Contact Lenses 
1.1 
Apppendix 1 
Visual Performance Evaluation 
Sample Amateur 
Recording Form 
Pacific Sports Visual Performance Profiling System ® 
Name ---------------------------------- Date --------------------
Habitual Rx: Y N Worn today: Y N Type: CL Sp 
Preferences: Ocular: 00 OS Hand: R L Foot: R L Golf: R L 
Visual Sensitivity 
Static Visual Acuity: 6m OD OS ou 40 em OU 
Contrast Sensitivity: OU A B c D 
OD A B c D 
-- ----
OS A B c D 
Depth Perception and Eye Teaming 
Cover Test: 6m _____ eso exo ortho I ph strab 40cm eso exo ortho I ph strab 
Fixation Disparity: 
Lateral: Suppression: Yes No Stable: Yes No ______ eso exo ortho 
Vertical: Suppression: Yes No Stable: Yes No ______ 00 OS hyper 
Speed of Stereopsis 240" + - sec 180" + - sec 120" + - sec 
60" + - sec 30" + - sec 15" + - sec 
Field Dependence I Independence 
Rod & Frame (oerror I elapsed time) 
A I I I I I I I I 
T I I I I 
1.2 
Appendix 2 
INFORMED CONSENT FORM 
A. Title of Project: Perceptual Style and Golf Ability 
B. Principal inyesti&ator: Timothy J. Johnson (357-3998) 
C. Advisor: Dr. Bradley Coffey (224-2323) 
D. Location: Pacific University College of Optometry. Forest Grove, OR 97116. 
E. Date.: 1993. 
1. Descriotion of project. 
The effects of a tilted surrounding field on one's perception of the upright will be tested. 
2. Description of risks. 
No unusual or invasive techniques will be used during the visual testing. The proposed rod and frame task 
is the only test performed which is not a routine optornetric measurement. It poses no threat to the well being of 
the subject. 
3. Description of benefits. 
Provide the subject with a better understanding of the role vision plays in the game of golf. Research may 
also generate useful information for use by both vision care professionals and golfers. 
4. Altematiyes advantageous to subjects. 
Not applicable. 
5. Release of records. 
Records of this project will be maintained in a confidential manner and no name-identifiable information 
will be released. 
6. Compensation and medical care. 
If you are injured in this expetiment it is possible that you will not receive compensation or medical care 
from Pacific University, the researchers, or any organization associated with the experiment. However, all possible 
care will be taken to prevent injury. 
7. Offer to answer any inquiries. 
The researcher will be happy to answer any questions that you may have at any time during the course of 
the study. If you are not satisfied with the answers you receive, please call Dr. James Peterson at 357-0442. During 
your participation in the project you are not a Pacific University clinic patient and all questions should be directed to 
the researchers and/or the faculty advisor. You will not be receiving a complete eye, vision or health care exam as a 
result of participation in the project; therefore, you will need to maintain your regular program of eye, vision, and 
health care. 
8. Freedom to withdraw 
You are free to withdraw your consent and to discontinue participation in this project or activity at any time 
without prejudice to you. 
I have read and understand the above. I am 18 years of age or over. 
Printed name: _______________________ _ 
Signed·~------------------------------------------Date~: __________________ ___ 
Addres~ _______________________________________________ Phone:~-------------------
City:. __________________________________________________ s tate/ZiJ.L...; ________________ _ 
Name and address of a person not living with you who will always know your address. 
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Visual Performance History 
Vistakon Golf Vision Center 
1993 Tournament Players Championship 
Pacific Sports Visual Petfonnance Profiling System ® 
Name Age ___ _ 
Years of golf experience ___ Years of competitive experience Years on PGA Tour ____ _ 
Mailing Address Home phone ---------
Second phone ________ _ 
Please circle and fill in the requested information. If you have questions regarding any of the items, 
please ask for assistance. This evaluation is designed specifically for professional golfers. The purpose is to 
evaluate the efficiency of the visual skills necessary for peak performance. Our goal is to provide you with 
information related to vision in golf, and to generate research information for use by both golf professionals and 
vision care professionals. Please consider all questions carefully and answer as thoroughly and accurately as 
possible. Please use the back of the page if more space is needed for written comments. 
Yes No 1 . Have you ever had a complete visual examination by an eye care practitioner ? 
If yes, when ? 
Yes No 2. Do you wear glasses ? If yes, how old are they ? 
If yes, are they satisfactory at present ? Yes No 
If yes, when are they worn ? For all distances Near distance only Far distance only 
Do you wear spectacles during competition ? Yes No 
Do you have special glasses for golf use ? Yes No 
Yes No 3 . Have you ever worn contact lenses ? 
Do you presently wear contact lenses ? Yes No 
If yes, what brand (if known) ? 
If yes, what type ? Soft Rigid 
If yes, do you wear them during competition ? Yes No 
Do you wear them all day ? Yes No Do you wear them overnight? Yes No 
Do you wear disposable contact lenses ? Yes No 
List any problems with your present contact lenses: 
If you once wore contact lenses and now do not, when and why did you stop wearing them ? 
Yes No 4. Have you ever been involved in a vision enhancement training program ? Yes No 
If yes, when and for what reason(s) ? 
If yes, do you feel it was successful ? Yes No Comments/Explanation: 
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Yes No 5. Have you ever had injury, surgery, infection or disease affecting your eyes or vision ? If yes, 
explain. 
Yes No 6 . Are you experiencing any visual difficulties or concerns? If yes , please describe: 
Yes No 7. Do you use visualization/imagery techniques ? 
Have you had formalized instruction in these techniques ? 
If yes to either question, please describe: 
Yes No 
8 . Describe what you consider to be the strongest aspects of your golf game. 
9 . Please rate the following characteristics of your game. = excellent, 5 = poor; 
Overall consistency of golfing performance 1 2 3 4 5 
Consistency of putting performance. 2 3 4 5 
Consistency of ability to read greens. 2 3 4 5 
Consistency in judging distances on the course. 2 3 4 5 
circle one 
10. Rate your preferred speed of play: Very fast 1 2 3 4 5 VefY slow 
11 . Do you notice that the correct line for a putt seems to be different when viewing the putt from 
behind the ball compared to viewing the line when above the ball in putting position ? 
No, Never 1 2 3 4 5 Yes, Always 
12. Do you use "plumb bobbing" to assist in putting ? No, Never 1 2 3 4 5 Yes, Always 
13. Circle any of the following which describes your error tendency when a putt is missed: 
long short left right inconsistent seldom miss 
14. Do you typically perform better earlier or later during a round and during a tournament ? 
.. . in a round ? earlier later . .. in a tournament ? earlier later 
15. Describe any changes you have made or attempted to make in your game in the last year . 
16. What do you consider the most visually demanding aspects of golf ? 
17. Please rate your feeling regarding the importance of vision in golf. 
9=extremely important, circle one) 1 2 3 4 5 6 7 
3.2 
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Visual Performance History 
Sample 
Amateur Fornt 
Pacific Sports Visual Performanre Profiling System ® 
Name __________________________________________________________ Age ________ _ 
Years of golf experience_____ Years of competitive experience __ Handicap Index ___ _ 
Mailing Address _____________________________________ Home phone ______________ _ 
_____________________________________ Second phone ____________ __ 
Please circle and fill in the requested information. If you have questions regarding any 
of the items, please ask for assistance. This evaluation is designed specifically for golfers. 
The purpose is to evaluate the efficiency of the visual skills necessary for consistant golf 
performance. Our goal is to provide you with information related to vision in golf, and to 
generate research information for use by both golfers and vision care professionals. Please 
consider all questions carefully and answer as thoroughly and accurately as possible. Please 
use the back of the page if more space is needed for written comments. This is not a complete 
visual examination and participants should maintain regular visits to their eye care 
professional. 
1. When was your last vis ion exam? ____________________________ ___ 
Yes No 2 . Have you ever had injury, surgery, infection or disease affecting your eyes or 
vision ? If yes, explain . 
Yes No 3. Are you experiencing any visual difficulties or concerns? If yes, please 
describe: 
Yes No 4. Do you use visualization/imagery techniques ? 
Have you had formalized instruction in these techniques ? 
If yes to either question, please describe: 
Yes No 
5 . Describe what you consider to be the strongest aspects of your golf game. 
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6. Please rate the following characteristics of your game. = excellent, 5 = poor; 
circle one 
Overall consistency of golfing performance 1 2 3 4 5 
Consistency of putting performance. 1 2 3 4 5 
Consistency of ability to read greens. 2 3 4 5 
Consistency in judging distances on the course. 2 3 4 5 
7. Rate your preferred speed of play: Very fast 2 3 4 5 Very slow 
8. Do you notice that the correct line for a putt seems to be different when viewing the 
putt from behind the ball compared to viewing the line when above the ball in putting 
position ? 
No, Never 1 2 3 4 5 Yes, Always 
9. Do you use "plumb bobbing" to assist in putting? 
No, Never 1 2 3 4 5 Yes, Always 
10. Circle any of the following which describes your error tendency when a putt is 
missed: 
long short left right inconsistent seldom miss 
11. Do you typically perform better earlier or later during a round and during a 
tournament ? 
... in a round ? earlier later ... in a tournament ? earlier later 
12. Describe any changes you have made or attempted to make in your game in the 
last year. ----------------------------------------------------
13. What do you consider the most visually demanding aspects of golf ? 
14. Please rate your feeling regarding the importance of vision in golf. 
( 1=not important, 9=extremely important, circle one) 
1 2 3 4 5 6 7 8 9 
15. Are you distracted by movement in your field of vision during play? 
During putting/chipping 
very affected 2 3 4 5 6 7 8 9 not affected 
During a full shot 
very affected 2 3 4 5 6 7 8 9 not affected 
3.4 
Appendix 4 
® 
VISUAL PERFORMANCE PROFILE 
Pacific Sports Visual Performance Profile (PSVPP) System 
Profile prepared for: Sample Profile 
Team I Organization: PGA 
Evaluation Date: March 1993 
Eye-Hand 
Response Speed 
Eye-Hand 
Reaction 
Speed 
Depth Perception 
Static Visual Acuity 
Visual Alignment Stability 
Minimal 2 4 6 8 10 Maximal 
Performance Scale 
Contrast Sensitivity 
Refractive 
Condition 
· Accommodation 
& Vergence Facility 
Scaling Definitions: 
2 Results reveal a significant limitation to peak sports performance; follow-up care is indicated. 
4 Results reveal a potential limitation to peak sports performance; remediation/enhancement indicated. 
6 Average skill level; enhancement suggested. 
8 Adequate skill level; enhancement beneficial due to potential performance deterioration under stress. 
1 0 Superior skill level. 
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VISUAL PERFORMANCE PROFILE 
Pacific University College of Optometry 
Profile prepared for: 
Evaluation Site: 
Evaluation Date: 
Static Visual Acuity 
Contrast Sensitivity 
Visual Alignment Stabilty 
Depth Perception 
Sample Amateur Profile 
Pumpkin Ridge G.C. 
May 7-9,1993 
• Amateur Gru PGA 
Scaling Definitions: Minimal 2 4 6 8 10 Maximal 
2 Results reveal significant limitation to peak performance; follow-up care is indicated. 
4 Results reveal a potential limitation to peak performance; remediation/ enhancement indicated. 
6 Average skill level; enhancement suggested. 
8 Adequate skill level; enhancement benificial due to potential performance deterioration under stress. 
10 Superior skill level. 
NOTE: 
The above results are plotted against all others in your handicap group (+3-10) with an average age of 37. The average score of 
each test is plotted as a "6" on the profile. The average Professional (as tested at the TPC) is also plotted comparing his skill level 
to those in your handicap bracket. The Rod & Frame results reported below are on a continuum from highly field dependent to 
highly field independent. 
Rod & Frame Results Preferred Sighting Eye 
Ocular Preference (%) 
Right Eye 100 FieldDependent I Field Independent 
4 3 2t 1 0 lt 2 3 4 Left Eye 0 
(t Amateur tPGA) 4.2 
